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(54) Television channel selection monitoring apparatus 



(57) A television channel selection monitoring appa- 
ratus (3) for identifying the broadcast channel to which a 
television receiver means (2) is tuned at any given time 
is disclosed, instead of relying for the channel identifica- 
tion on the local oscillation frequency at the tuner of 
such television receiver means (2), the apparatus (3) of 
the present invention utilizes the recognition of the 
channel identification number superimposed on the 
video signal received through the selected channel so 
that the image of the superimposed channel number 
may appear, for a certain duration following the channel 
selection, at a predetermined area of the image corre- 
sponding to the video signal. 

For that purpose, the present apparatus (3) com- 
prises: 



means (32) for extracting, out of the image correspond- 
ing to the video signal, an image section corresponding 
to said predetermined area; means (33) for identifying 
the channel number through the comparison of the 
extracted image section with the contents of dictionary 
storage (331) and the checking of the comparison out- 
put on the basis of reference channel numbers stored in 
a broadcast channel number storage (334), 

The present apparatus is useful particularly when 
the television receiver means (2) is adapted to commu- 
nication satellite (CS) digital broadcast and CATV 
broadcast, to which the conventional tuner local oscilla- 
tion-based channel identification technique is not appli- 
cable. 
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Description 

BACKGROUND OFTHF INVENTION 

(1) Field of the Invention 

The present invention relates to a television chan- 
nel selection monitoring apparatus for detecting the tel- 
evision channel to which the television receiver 
equipment was tuned at any given time and, more par- 
ticularly, to a monitoring apparatus of this type adapted 
to identify a television channel selected out of those 
broadcast through a communication satellite in digital 
form (CS digital broadcast), through a CATV network or 
through a conventional ground wave broadcast system. 

(2) Description of the Related Art 

in the broadcast industry, the so-called ratings 
indicative of audience size for each of the program- 
mings are important, particularly for determining adver- 
tising rates and for adjusting programming. To calculate 
the ratings, the viewing habits of sample households 
must be monitored non-obtrusively without disturbing 
such habits. 

For that purpose, an apparatus called television 
(TV) sensor is conventionally connected to each of the 
monitored objects such as television sets or video tape 
recorders installed at sample households, so that data 
as to the television channels viewed and the times of 
viewing for each of those monitored objects may be 
obtained and that such data may be supplied to a cen- 
tral computer through telephone lines periodically. 

One example of such TV sensor to be placed at 
sample households, which is disclosed in the Japanese 
Patent Application Kokai Publication No. H4-4626, is 
adapted to pick up local oscillation frequency of the 
tuner of the monitored equipment to permit the detec- 
tion of the channel, to which the monitored equipment is 
tuned to. This is based on the fact that such channel and 
local osciflation frequency are in one to one correspond- 
ence to each other. 

While such prior art channel detection techniques 
based on the local oscillation detection at tuner have 
been usable for the detection of television channels of 
ordinary broadcast system based on analog signal 
transmission such as the existing ground wave broad- 
cast system or the FM-based satellite analog broadcast 
system, they are not applicable to CS digital broadcast 
It is because the CS digital broadcast employs the digi- 
tization and data compression of video and/or audio sig- 
nals to achieve the multiplexed transmission of four to 
eight television channels through a single satellite trans- 
ponder, which makes it impossible to use the conven- 
tional tuner local oscillation frequency-based 
identification of channels to which the receiving equip- 
ment is tuned. 



SUMMARY OF TMF INVENTION 

An object of the present invention is therefore to 
provide a television channel selection monitoring appa- 
s ratus capable of identifying the television channels 1o 
which Ihe receiving equipment is tuned, regardless of 
whether such channels are provided by CS digital 
broadcast, CATV digital broadcast, or conventional 
CATV, satellite or ground wave broadcast. 
io According to the present invention, there is pro- 
vided a television channel selection monitoring appara- 
tus for monitoring reception status of a television 
receiver means coupled to a display means for the dis- 
play of an image responsive to an input video signal 
is supplied thereto, said television receiver means being 
capable of selecting one of a plurality of television chan- 
nels broadcast through a satellite, CATV or ground 
wave broadcast system and providing to said display 
means as said input video signal a video signal received 
20 through said selected one of the television channels, 
said input video signal having a predetermined channel 
number indication section for indicating on said display 
means a channel number for each of said television 
channels for a predetermined duration every time chan- 
25 nel selection is made at said television receiver means, 
wherein said apparatus comprises: means for digitizing 
said video signal and temporarily storing a digitized 
video signal from said digitizing means for at least a part 
of each frame of said video signal; means for extracting 
30 out of said digitized video signal an image section corre- 
sponding to said channel number indication section, 
thereby to provide a digitized image of said channel 
number; means responsive to said digitized image of 
said channel number for identifying it as a channel 
as number 1o which said television receiver means is 
tuned; and means for outputting said channel number 
as an element of said reception status. 

To receive the CS digital broadcast, for example, a 
CS digital broadcast receiver is placed adjacently to an 
to ordinary television (TV) set, with the video/audio output 
terminals of the CS digital broadcast receiver connected 
respectively to the video/audio input terminals of the TV 
set. Then, the video/audio input terminals receiving the 
CS digital broadcast video/audio output signals are 
45 selected as an input source for the TV set and a desired 
broadcast programming is selected by remote control 
unit associated with the CS digital broadcast receiver. 
This permits the image of the video signal of a selected 
CS digital broadcast channel to be put on the display 
so screen of the TV set with its associated audio output. 

In the ordinary mode of use, where a certain televi- 
sion programming is being continuously viewed by the 
viewer, the display screen shows only the image corre- 
sponding to the video signal actually received through 
ss the broadcast channel. However, the change of chan- 
nels by ihe viewer results in the superimposition of a 
channel number on a predetermined part of the image 
on display for a certain period of time, which function is 
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provided by the CS digital broadcast receiver to indicate 
to the viewer the new channel number. The position of 
the superimposed channel number in the displayed 
image is always fixed. 

The television channel selection monitoring appa- s 
ratus of the present invention is based on the recogni- 
tion of these channel numbers, which appear as 
superimposition at predetermined positions of the 
image on display tor a certain period of time immedi- 
ately following the channel switching by the viewer, ro 
Since the superimposition of channel numbers on the 
image on display for a certain period of time immedi- 
ately following the channel switching is employed not 
only in the above-described CS digital broadcast 
receiver but also in CATV broadcast or ordinary ground is 
wave broadcast receiver equipment, the apparatus of 
the present invention is applicable to channel selection 
monitoring at a receiver equipment for any of these 
broadcast systems, in contrast to the conventional tuner 
local oscillation frequency-based channel identification 20 
apparatus described above. 

To enhance the reliability of Ihe channel number 
identification achieved by the apparatus of the present 
invention, a broadcast reception detection unit may 
additionally be employed, which is capable of providing 25 
a validation signal for the identified channel number, so 
that such identified channel number may be outputted 
only when the reception of the video signal over the CS 
digital broadcast system, CATV or ordinary ground 
wave broadcast system has been confirmed. 30 

For that purpose, the broadcast reception monitor- 
ing unit adapted to CS digital broadcast, for example, is 
arranged to phase-compare the vertical hold and hori- 
zontal hold signals separated from the video signal from 
the CS digital broadcast receiver with the vertical hold 35 
and horizontal hold signals extracted at the TV set from 
the video signal on display screen. The same circuit 
arrangement is applicable to the broadcast reception 
detection unit adapted to CATV and other broadcast 
mentioned above. It should be noted here that such 40 
broadcast reception detection unit adapted, for exam- 
ple, to the CS digital broadcast, is not indispensable, 
and can be omitted when the TV set is used for the dis- 
play of the video signal only from the CS digital broad- 
cast or CATV broadcast receiver. 45 

Also, when the TV set is equipped with a video sig- 
nal output terminal, as is often the case with recent 
high-performance models adapted to multimedia envi- 
ronment, the video signal available from such video sig- 
nal output terminal corresponds to the image displayed so 
on the screen of the TV set. Therefore, when a CS dig- 
ital broadcast receiver and/or a CATV broadcast 
receiver is connected to such a TV set, the video signal 
provided from such video signal output terminal makes 
it possible to identify the viewed channel, regardless of ss 
whether 1he video signal is from the CS digital broad- 
cast receiver, or CATV broadcast receiver, or the TV set 
itself. In other words, with the use of a video signal out- 



put terminal-equipped TV set, to which the CS digital 
broadcast receiver or CATV broadcast receiver is con- 
nected, the apparatus of the present invention is capa- 
ble of identifying any television channel viewed, whether 
it is provided by CS digital broadcast system or CATV 
broadcast system or ordinary ground wave broadcast 
system. This greatly facilitates the installation of the 
channel selection monitoring apparatus at sample 
households because of its multipurpose capability with 
non-obtrusiveness and limited physical size. 

BRIEF DES CRIPTION OF THE DRAWINRR 

The above and other objects, features and advan- 
tages of the present invention will be apparent from the 
following description of preferred embodiments of the 
invention taken with reference to the accompanying 
drawings, in which 

Fig. 1 is a block diagram of a preferred embodiment 
of the present invention; 

Rgs. 2A, 2B and 2C illustrate examples of memory 
location arrangement of image memory, lay-out of 
monitored areas, and assignment of memory loca- 
tions, respectively; 

Fig. 3 illustrates an example of a dictionary regis- 
tered in dictionary storage; 
Fig, 4 is a schematic diagram illustrating how the 
dictionary information to be registered in the dic- 
tionary storage and monitored area to be arranged 
in monitored area memory are provided; 
Fig. 5 shows a flow chart illustrating data process- 
ing at comparator; 

Rg. 6 illustrates an example of the contents of 
broadcast channel storage; 
Rg. 7 shows a flow chart illustrating data process- 
ing at checking means; 

Rg. 8 is a block diagram of another embodiment of 
the present invention. 

PREFERRED EMBODIMENTS OF THF IMVFMTinM 

Referring now to Fig. 1 , which shows in blocks a 
preferred embodiment of the present invention, 1 
denotes an ordinary TV set having video input terminal 
1a and audio input terminal 1b; and 2, a CS digital 
broadcast receiver capable of providing video and audio 
output signals through Its video output terminal 2a and 
its audio output terminal 2b. These output terminals 2a 
and 2b are connected respectively to video and audio 
input terminals 1 a and 1 b of TV set 1 . To view at TV set 
1 a certain programming of the CS digital broadcast, the 
viewer selects at TV set 1 , by its remote control unit not 
shown, input terminals 1a and 1b as input source for TV 
set 1 and, also selects by a similar remote control unit a 
channel for that programming at CS digital broadcast 
receiver 2. This causes ihe video and audio signals of 
the selected channel supplied from CS digital broadcast 
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receiver 2 to be displayed and outputted at TV set 1 . 
Video output terminal 2a of the CS digital broadcast 
receiver 2 is also connected to input terminals 3a and 
4a of channel selection monitoring apparatus 3 and CS 
digital broadcast reception detection unit 4, respectively. s 

The CS broadcast video signal supplied through 
input terminal 3a is supplied to a video input board 31 
adapted to digitize the video signal by video digitizer 
312 and to termporalily store the digitized video signal in 
image memory 31 1 having N x M data storage locations 10 
as shown in Fig.2A. These values N and M are decided 
to accommodate the digitized image section corre- 
sponding at least to the CS broadcast channel numbers 
superimposed on the broadcast image. The read-out of 
the image memory 311 can be performed once for is 
every frame of the video signal or, alternatively, once for 
every plurality of frames. It is sufficient for the read-out 
to be performed at least once for the duration of each 
superimposed channel number. Image memory 311 
may consist of a dual-port RAM adapted to store video so 
signals. Also, the image reproduction by the use of 
image memory 31 1 may be in full scale identical in size 
to the displayed image at TV set 1 or, alternatively, in 
reduced scale to provide the reproduction of images of 
reduced size. Furthermore, as indicated above, the 25 
entire image need not be reproduced. The reproduction 
of only that part of the image which includes the super- 
imposed channel number is sufficient. 

The output of image memory 31 1 is applied to mon- 
itored area extraction unit 32 for extracting that portion 30 
of the temporarily stored digitized video signal which 
corresponds to the image of a predetermined area 
thereof. The predetermined area is the channel number 
indicating area where the channel numbers are super- 
imposed for a prefixed duration immediately following ss 
the channel selection. For this purpose, monitored area 
extraction unit 32 has monitored area memory 321 for 
storing the monitored area for each digit of the channel 
number superimposed on the image, and image extrac- 
tion means 322 for extracting the image corresponding 10 
to each of the monitored areas defined by monitored 
area memory 321. Monitored area memory 321 may 
consist of ROM and/or EEPROM and, image extraction 
means 322 may consist of an MPU (e.g., INTEL 
486DX4) and a control program. 45 

An example of the content of monitored area mem- 
ory 321 assuming three digits for each of the channel 
numbers is shown in Fig. 2B, and the location of the 
respective monitored areas of image memory 311 is 
shown in Fig. 2C. In Fig. 2C, k1 , k2 and k3 respectively so 
denote monitored areas corresponding respectively to 
the most significant, the second most significant and the 
least significant digits of a channel number; and C1 1 
and so forth shown at upper left and lower right corners 
of each of the monitored areas denote upper left and ss 
lower right corner points of each of the monitored areas. 
More specifically, monitored area k1 for the most signif- 
icant digit is a rectangular area having points C11 and 



C12 at upper left and lower right corners, respectively; 
monitored area k2 for the second most significant digit 
is a rectangular area having points C21 and C22 at 
upper left and lower right corners, respectively; and 
monitored area k3 for the least significant digit is a rec- 
tangular area having points C31 and C32 at upper left 
and lower right corners, respectively. Also, points C1 1 
and so forth are defined by XY coordinates (scales cor- 
responding to the number of unit memory locations), 
with the unit memory location at the upper left corner of 
image memory 311 serving as the original point. It will 
be noted that points C1 1 and so forth are at the follow- 
ing unit memory locations: 

011(2.7) 012(11,14) 
021 (2,17) 022(11,24) 
031 (2,27) 032(11,34) 
in this case, the monitored area for each digit of the 
three-digit channel number is of 9 x 7 size, with 9 unit 
memory locations lying longitudinally while 7 unit mem- 
ory locations lying laterally. 

Image extraction means 322 extracts, out of the 
images stored in image memory 31 1 and with reference 
to the output from monitored area memory 321 repre- 
sentative of the above-described monitored areas, the 
binary images occupying the monitored areas. The 
extracted binary image is supplied to channel number 
identification unit 33. 

Channel number identification unit 33, adapted to 
detect the channel number contained in the extracted 
binary image supplied from image extraction unit 32, 
comprises: dictionary storage 331 for registering in 
advance a binary image for each of all possible numer- 
als and letters constituting the superimposed channel 
numbers; comparison means 332 for comparing the 
extracted binary image from image extraction means 
322 with the binary image registered in dictionary stor- 
age 331 to identify the numeral or letter contained in the 
image of each monitored area, thereby to provide a 
sequence of identified characters; identification data 
holding means 333 for holding the identified character 
sequence; broadcast channel number storage 334 for 
storing in advance channel numbers of all the broadcast 
channels receivable by CS digital broadcast receiver 2; 
checking means 335 for comparing the identified char- 
acter sequence held at identification data holding 
means 333 with the channel number stored at broad- 
cast channel number storage 334 to provide coinciding 
characters to data latch 34. Dictionary storage 331 and 
broadcast channel number storage 334 may consist of 
ROM and/or EEPROM. Comparison means 332, identi- 
fication data holding means 333 and checking means 
335 may be composed of an MPU (e.g., INTEL 
486DX4) and control programs. 

Referring to Fig.3 showing an example of the con- 
tents of dictionary storage 331 for each of the digits of 
the three-digit channel numbers superimposed on the 
video output image consists of ten kinds of numerals 0 
to 9. In this drawing, numerals 3310-3319 denote die- 
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tionaries respectively for numerals 0 io 9 each having a 
size identical to ihe monitored area for each digit 
defined by monitored area memory 321 . More specifi- 
cally, the above-mentioned size of 9 x 7 unit memory 
locations of image memory 311 for each of monitored s 
areas k1 , k2 and k3 shown in Fig. 2C is identical to the 
size of each of the above dictionaries, so that the com- 
parison of extracted digit from image extracting means 
322 with a series of dictionaries 3310-3319 can be 
made by comparison means 332 on the basis of con- w 
tents of respective unit memory locations. 

Referring now to Fig.4 t description will be given 
about how the monitored area is defined in monitored 
area memory 321 and how dictionary storage 331 is 
provided. is 

Referring to Fig,4, the content of image memory 
31 1 (Fig,1) is read, under control by a personal compu- 
ter (e.g., Toshiba Dyna Book GT-R575), by image mem- 
ory display unit 601 for continuous display on the screen 
of display unit 602 of the computer. The channel selec- so 
tion at CS digital broadcast receiver 2 by the user's 
operation of remote control unit causes a new channel 
number to be superimposed on the displayed image, 
with the result that the new channel number appears 
also in the content of image memory 31 1 as well as on ss 
display unit 602. Upon appearance of the three-digit 
channel number, the user keys in from keyboard 603 a 
temporary stop instruction to image memory display 
unit 601 , bringing into still state the Image including the 
channel number superimposed on the image put on dis- ao 
play unit 602. The user then keys in from keyboard 603 
a monitored area setting instruction to monitored area 
setting means 605 and then, by the use of mouse 604, 
points on the display screen the upper left and lower 
right corners of the monitored area for each digit of the ss 
channel number. Monitored area setting unit 605 
detects the upper left and lower right corners of each of 
the digits mouse-pointed by the user for registration in 
monitored area file 607. Thus, data on monitored area 
to be registered in monitored area memory 321 (Fig.1) 40 
are obtained. 

Similarly to the above procedure, the user brings 
into still state the displayed image upon superimposition 
on the image on display unit 602 of the channel number 
including 0 and, after keying in dictionary setting instruc- as 
tion from keyboard 603, points at the 0 portion of the 
channel number by the use of mouse. Dictionary regis- 
tration means 606 is adapted to extract from monitored 
area file 607 a monitored area including Ihe positions 
mouse-pointed by the user, and to input, out of the so 
images stored in image memory 31 1 and displayed on 
display unit 602, the image within the extracted moni- 
tored area, and to convert it into binary image by 
smoothing process and background coloring, thereby to 
prepare figure 0-associated dictionary (an image of ss 
numeral portion of logic "1," and background portion of 
logic "0," for example) for registration in dictionary file 
608. In a similar manner, numeral 1- to 9-associated 



dictionaries to be registered in dictionary storage 331 in 
Fig.1 can be obtained. 

Referring to Fig.5 showing a flow chart of the data 
processing at comparison means 332, the operation of 
channel selection monitoring apparatus 3 will now be 
described. 

Comparison means 332 starts the processing 
shown in Fig.5 when the image of the monitored area 
for each digit is supplied from image extraction means 
322. The image of the monitored area for the most sig- 
nificant digit is processed first (Step S1), to subject the 
image to smoothing process and to conversion into 
binary image similar to the one applied when the dic- 
tionary was prepared (Steps S2 and S3), to provide a 
binary image of the monitored area. Binary image of 
one dictionary data out of dictionary storage 331 is then 
read out, to extract its difference from the binary image 
of the monitored area, and thereby to check whether the 
difference Is below a predetermined threshold value 
(Steps S4-S6). If the difference is smaller than the 
threshold value, the binary image of the monitored area 
is that of the numeral associated with the just-read dic- 
tionary data, and the data of that numeral is stored 
(Step SB). If the difference is greater than the threshold 
value, ihe binary image of the next dictionary is read 
from dictionary storage 331 for similar processing. If 
none of the dictionary data provides output making the 
difference smaller than the threshold value (YES in Step 
S7), it indicates that the monitored area did not have a 
numeral constituting the channel number, permitting the 
processing to be terminated. 

Upon storing of the comparison result for the image 
of the monitored area of the most significant digit, the 
image of the monitored area for the next most significant 
digit is processed (Step S10), with the processing 
returning to step S2. If Ihe comparison result is obtained 
for the image of every monitored area (YES in Step S9), 
the comparison outputs arranged in the order from 
those for the most significant digit to those for the least 
significant digit are supplied to identification data hold- 
ing means 333 (Step 11), allowing the processing to be 
terminated. 

The output of identification data holding means 333 
is supplied to checking means 335, which compares 
that output with the channe! numbers stored in advance 
in broadcast channel number storage 334 to provide 
coinciding channel number to data latch 34, or to disre- 
gard as error the same output, if there is no coincidence 
with any one of the stored channel numbers. As stated 
above, broadcast channel number storage 334 stores 
the channel numbers for ail the broadcast channels 
receivable by CS digital broadcast receiver 2. In other 
words, there are no other channel numbers than those 
stored there. Therefore, those channel numbers indi- 
cated by the comparison result which are other than 
those stored are excluded at checking means 335 to 
enhance the reliability of channel identification. 

Fig.6 shows an example of the content of broadcast 
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channel number storage 334, and Fig.7 shows a flow 
chart of data processing at checking means 335. Broad- 
cast channel number storage 334 is adapted to slore, 
for each of all the broadcast channels receivable by CS 
digital broadcast receiver 2, identifiers Cl-Cn, and s 
channel numbers such as "200" corresponding to those 
identifiers, respectively. 

Checking means 335 begins the processing shown 
in Fig.7, every time a new comparison result is supplied 
to identification data holding means 333. First, one of to 
the channel numbers stored in broadcast channel 
number storage 334 is taken up for processing (Step 
S21), and determined whether it coincides with the 
comparison result stored in identification data holding 
means 333 (Step S22). When they are coincident, the is 
just-taken up channel number is oulputted to latch 34 
(Step S24). If there is no coincidence, the next channel 
number in broadcast channel number storage 334 is 
taken up for similar processing. If there is no channel 
number matching the just-obtained comparison result 20 
(YES in Step S23), the comparison result is decided to 
be error, allowing the processing to be terminated. 

Latch 34 shown in Fig.1 is adapted to hold the 
channel number outputted from checking means 335 for 
output from output terminal 3b of channel selection 25 
monitoring apparatus 3 as a viewed channel number to 
which the CS digital broadcast receiver 2 was tuned. 

The preferred embodiment shown in Fig.1 may 
have an additional structured element, i.e., CS digital 
broadcast reception detection unit 4, which is adapted 30 
to detect the output video signal of CS digital broadcast 
receiver 2 being actually displayed at TV set 1. CS dig- 
ital broadcast reception detection unit 4 receives at 
input terminal 4a the video signal from video output ter- 
minal 2a of CS digital broadcast receiver 2. The vertical 35 
hold signal V1 and horizontal hold signal H1 are sepa- 
rated at synchronizing signal separator circuit 41 from 
the CS digital broadcast video signal and are supplied 
to phase comparator 43. On the other hand, vertical and 
horizontal hold signals V and H are detected respec- 40 
lively by V synchronization signal sensor (not shown) 
positioned closely to the deflection yoke of the cathode- 
ray tube of TV set 1 and by H synchronization signal 
sensor (not shown) positioned closely to the flyback 
transformer of TV set 1. These vertical hold and hori- as 
zonta! hold signals V and H are waveform-shaped by 
shaping circuit 42, and supplied as vertical hold signal 
V2 and horizontal hold signal H2 to phase comparator 
43. Phase comparator 43 is adapted to perform phase 
comparison between vertical hold signals V1 and V2 so 
and between horizontal hold signals H1 and H2 and, 
when there is coincidence in both the vertical and hori- 
zontal hold signals, brings to active (or high) level the 
two-valued CS digital broadcast reception indication 
signal 5 outputted from detection output terminal 4d to ss 
control input terminal 3c, indicating that a CS digital 
broadcast signal is being received. When there is no 
coincidence in either one of them, signal 5 is at non- 



active (or low) level, indicating that a CS digital broad- 
cast signal is not being received. 

CS digital broadcast reception detection unit 4 is 
based on the fact that if the video signal actually on dis- 
play at TV set 1 is identical to the CS digital broadcast 
video signal whose channel number has been identi- 
fied, vertical and horizontal hold pulses of both video 
signals are most likely to coincide, and that if they differ 
the probability of coincidence of these synchronizing 
pulses are considerably low. Various modifications are 
possible to circuit construction of CS broadcast recep- 
tion detection unit 4. For details, reference is made, for 
example, to Japanese Patent Application Kokai Publica- 
tion H5-327639 assigned to the same assignee as the 
present application. 

As described above, CS digital broadcast reception 
indicating signal 5 in active level is supplied through 
control input terminal 3c to channel selection monitoring 
apparatus 3 during the period in which the channel 
number of CS digital broadcast under reception is being 
identified. The signal 5 enables monitored area extrac- 
tion unit 32, channel number detection circuit 33 and 
data latch 34, only when it is in active level. Thus, the 
signal 5 validates the detection output of unit 3 when it 
is in active level. These units 32, 33 and 34 remain inac- 
tive when signal 5 is in inactive level. This results in 
invalidation of the viewed channel number detected by 
channel detection unit 3, while TV set 1 is receiving 
video signals from other sources such as CATV broad- 
cast or ground wave broadcast. While the validation of 
channel detector unit 3 is achieved in the above embod- 
iment by applying active-level CS digital broadcast 
reception indicating signal 5, various other alternative 
circuit structures may be employed such that signal 5 is 
applied to an equipment (not shown) adapted to vali- 
date the output of channel selection monitoring 3 during 
the reception of CS digital broadcast and to invalidate 
the same otherwise. 

As described above, the embodiment shown in 
Fig.1 makes it possible to identify a CS digital broadcast 
channel to which CS digital broadcast receiver 2 is 
tuned for viewing at TV set 1, only by connecting, to 
receiver 2 and TV set 1, channel selection monitoring 
apparatus 3 and CS digital broadcast reception detec- 
tion unit 4. 

While the above-described embodiment is 
arranged to identify a CS digital broadcast channel to 
which CS digital broadcast receiver 2 is tuned, the same 
embodiment is usable for the channel number identifica- 
tion of a CATV broadcast receiver. In that mode of oper- 
ation, a CATV broadcast receiver with video/audio 
output terminals corresponding to terminals 2a and 2b 
is connected, in place of receiver 2, to TV set 1 , channel 
selection monitoring apparatus 3 and reception detec- 
tion unit 4, which may then be called CATV broadcast 
reception detection unit. Since the principle of the 
viewed channel identification based on the superim- 
posed channel number is equally applicable to such a 
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CATV broadcast receiver, structural elements of each of 
units 3 and 4 do not require any substantial modifica- 
tion. However, since it is most likely that a CATV broad- 
cast receiver has the superimposed channel number 
position different from that in a CS digital broadcast s 
receiver, monitored area memory 321 and image 
extraction means 322 will require slight modifications. 
Such modifications can be easily achieved by the use of 
monitored area setting circuit 605 (Fig.4). Also, the 
CATV broadcast may be in digital farm since the present 10 
channel identification technique is applicable regardless 
of whether the broadcast signal is in analog or digital 
form. 

Referring to Fig.8 showing in blocks another 
embodiment of the invention with like reference numer- 75 
als shown in Fig.1 denoting like structural elements, TV 
set 1 has video output terminal 1c as is often the case 
with recent models. With such TV set 1 , the video signal 
at video output terminal 1 c is identical to that actually on 
display at Ihe screen of TV set 1 . Therefore, the super- 20 
imposed channel number detection at apparatus 3 can 
be achieved regardless of whether the video signal is 
from CS digital broadcast receiver (or CATV broadcast 
receiver) 2 or from ground wave broadcast received and 
demodulated by TV set 1 itself. 25 

Therefore, in this embodiment, the video signal 
from video output terminal 1c of TV set 1 is supplied to 
input terminal 3a of channel selection monitoring appa- 
ratus 3, so as to permit apparatus 3 to identify the chan- 
nel number under viewing at TV set 1 . When CS digital so 
broadcast receiver 2 is selected as a source by the 
viewer, the video signal is that from a certain channel of 
the CS digital broadcast. When such source selection is 
not made, Ihe video signal is that from a certain channel 
of ground wave broadcast demodulated and repro- 35 
duced at TV set 1 itself. 

Since monitored areas are set at memory 321 to 
accommodate the superimposed channel numbers for 
both the CS broadcast (CATV broadcast) and the 
groundwave broadcast, with dictionaries registered at 10 
dictionary storage 331 for characters constituting chan- 
nel numbers for both broadcast formats, image extrac- 
tion means 322 can extract the binary images of 
monitored areas for both formats, thereby to permit 
comparison means 332 to detect the channel numbers 4s 
from the respective images. It should be also noted that 
broadcast channel number storage 334 in this embodi- 
ment is arranged to store all the possible channel num- 
bers of CS digital (CATV) broadcast and ground wave 
broadcast channels. so 

While the preferred embodiments of the present 
invention have been described above, the present 
invention is not limited to these embodiments but it per- 
mits various additions and modifications. For example, 
the illustrated three-digit channel numbers having num- 55 
bers 0 to 9 for each digit are not limited to numbers hav- 
ing three digits. Also, the channel number may include 
alphabets. In that event, dictionary storage 331 can be 
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modified without any difficulty to register those alpha- 
bets additionally. 

Also, CS digital broadcast receiver 2 need not be a 
stand-alone equipment as in the preferred embodiment. 
It can be integrated with TV set 1 if it has video output 
terminal 2a to readily permit the CS digital broadcast 
video output to be supplied not only to TV set 1 but also 
to channel seleclion monitoring apparatus 3. 

Furthermore, if the image displayed at TV set 1 is in 
a special mode, such as the so-called "double window 
mode, in which two programmings from two separate 
broadcast stations are put an a single display screen 
simultaneously, with characters such as "double picture 
frame" superimposed on the image on display, such 
characters can be readily identified by way of defining in 
advance the superimposition areas in monitored area 
memory 321, and registering in dictionary storage 331 
the characters constituting the character sequences, 
because the positions of Ihe superimposition are prede- 
termined and characters used are also prefixed. In such 
mode, it is needless to say that all the characters 
employed for such special mode are stored in advance 
in broadcast channel number storage 334. The above- 
mentioned special mode includes the reception of the 
so-called "character broadcast," in which brief subtitle is 
broadcast utilizing the vertical blanking signal period 
with captions superimposed indicating the reception of 
character broadcast signal. 

While the invention has been described in connec- 
tion with its preferred embodiments, it is to be under- 
stood that the invention is not limited to the disclosed 
embodiment. On the contrary, the invention is intended 
to cover various modifications and equivalent arrange- 
ments included within the spirit and scope of the 
appended claims. 

Claims 

1 . A television channel selection monitoring apparatus 
(3) for monitoring reception status of a television 
receiver means (2) coupled to a display means for 
the display of an image responsive to an input video 
signal supplied to said display means, said televi- 
sion receiver means being capable of selecting one 
of a plurality of television channels broadcast 
through a satellite, CATV or ground wave broadcast 
system and providing to said display means as said 
input video signal a video signal received through 
said selected one of the television channels, said 
input video signal having a predetermined channel 
number indication section tor indicating on said dis- 
play means a channel number for each of said tele- 
vision channels for a predetermined duration every 
time channel selection is made at said television 
receiver means, wherein said apparatus (3) com- 
prises: 

means (31) for digitizing said video signal and 
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temporarily storing a digitized video signal from 
said digitizing means for at least a part of each 
frame of said video signal; 
means (32) for extracting out of said digitized 
video signal an image section corresponding to 5 
said channel number indication section, 
thereby to provide a digitized image of said 
channel number: 

means (33) responsive to said digitized image 
of said channel number for identifying it as a id 
channel number to which said television 
receiver means is tuned; and 
means (34) for outputting said channel number 
as an element of said reception status. 

15 

2. A television channel selection monitoring apparatus 
(3) according to claim 1 , wherein said image sec- 
tion extracting means (32) comprises a memory 
(321) far storing data defining the area correspond- 
ing lo said image section, and means (322) for so 
extracting a part of said digitized video signal based 

on the output of said memory (321); and wherein 
said channel number identifying means (33) com- 
prises a dictionary storage means (331) for storing 
all the possible numerals and letters constituting 25 
said channel number, comparison means (332) for 
comparing said digitized image with the output of 
said dictionary storage means (331) on a digit by 
digit basis to provide a comparison output when 
there is coincidence, broadcast channel number 30 
storage means (334) for storing all the channel 
numbers receivable by said television receiver 
means (2), and means (335) for checking the coin- 
cidence between said comparison output and each 
of said channel numbers to identify it when there is 35 
coincidence. 

3. A television channel selection monitoring apparatus 
(3) according to claim 1, wherein said television 
receiver means (2) consists of a CS digital broad- 40 
cast receiver for receiving television signals broad- 
cast through a communication satellite (CS) in 
digital form. 

4. A television channel selection monitoring apparatus 45 
(3) according to claim 1, wherein said television 
receiver means (2) consists of a CATV broadcast 
receiver for receiving television signals broadcast 
through a CATV broadcast network. 

so 

5. A television channel selection monitoring apparatus 
(3) according to claim 3, wherein said CS digital 
broadcast receiver (2) is formed of a stand-atone 
unit, and wherein said display means is a part of a 
television (TV) set coupled to said CS digital broad- ss 
cast receiver. 



(3) according to claim 4, wherein said CATV broad- 
cast receiver is formed of a stand-alone unit, and 
wherein said display means is a part of a television 
(TV) set (1) coupled to said CATV broadcast 
receiver. 

7. A television channel selection monitoring apparatus 
(3) according to claim 5, wherein said TV set (1) 
has a video oulput terminal for providing a video 
output corresponding to the image displayed on 
said display means, and wherein said video output 
is supplied to said video signal digitizing and tem- 
porarily storing means (31) as said video signal in 
place of that from said television receiver means 
(1). 

8. Atelevision channel selection monitoring apparatus 
(3) according to claim 6, wherein said TV set (1) 
has a video output terminal for providing a video 
output corresponding to the image displayed on 
said display means, and wherein said video output 
is supplied to said video signal digitizing and tem- 
porarily storing means (31) as said video signal in 
place of that from said television receiver means 
d). 



6. A television channel selection monitoring apparatus 
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